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Executive Summary
Pacific Northwest National Laboratory (PNNL) actively participates in the Society of Automotive Engineers (SAE) standard development working group to accelerate the development of standards and protocols for vehicle to grid communications. P NNL staff contribute to the use case development, harmonization activities, testing and validation of standards requirements. This report summarizes the current status of vehicle to grid communication standards development activities and PNNL's role in accelerating the development, testing and validation of these standards. During FY11, PNNL contributions are focused on testing and validation related to J2931 standard for digital communication performance requirements, and the development of J2836/3 and J2836/5 standards which are aimed at reverse energy power flow and customer to vehicle communication.
ANSI launched a new effort in March 2011 to develop a roadmap of standards needed and available for electric vehicles. PNNL began participating in the communication infrastructure and human machine interaction working groups to review standards and identify gaps. The first draft of roadmap will be available by December 2011.
PNNL worked with the Electric Power Research Institute (EPRI), Argonne National Laboratory (ANL) and Grid Interaction Tech Team (GITT) members to develop performance requirements for communication modules that can be deployed on vehicle and charging stations. As part of this project, PNNL developed a test plan, purchased hardware, and developed software for testing and validation of the standards requirements. An initial testing phase was completed by developing two power line communication modules and presenting the results presented to SAE J2931 committee. This test provides a framework for future technology evaluations and definition of data rate, error rate and latency.
Further testing of power line communication technologies will be continued in FY12 to support the J2931 standard. F ield testing and demonstration of vehicle to utility AMI network will be undertaken in partnership charging station manufacturers and utility partners to test end-to-end communication. In addition, PNNL will continue to provide SAE standard development support for J2847/3 and J2847/5, once the J2836/3 and J2836/5 standards are completed. 
ANSI Electric Vehicle Standards Panel
The ANSI Electric Vehicle Standards Panel (EVSP) was formed in April 2011 with the goal to develop a roadmap of standards and conformance assessment programs needed to accelerate the adoption of EV standards and rapid deployment of electric vehicles. The EVSP also plans to support U.S. policy and technical input for international coordination of standards and conformity programs.
The EVSP consists of seven working groups in three domains: 1. The Maxim's MAX2991 data rate varies from 2Kbps for very short messages to nearly 100Kbps for long messages. When operating the correct mode, the MAX2991 had less than 1 x 10-6 bit error rate.
2. The Echelon PL3170 data rate was consistently 1.9Kbps. The PL3170 was not affected by interfering signals and its bit error rate was typically less than 28 x 10-6. A key finding is that only eight SAE J2847 messages need to be communicated between the PEV and EVSE during the highest data rate period.
3. Since both technologies need a hardware interface between the SEP2.0 application layer and the Power Line Carrier physical layer, the long SEP2.0 messages could be given aliases and communicated within 2 seconds.
The test plan and laboratory test setup provide all the required components for interoperability testing of communication over the mains. Further development is underway to test communications over control pilot and DC charging, in collaboration with SAE and EPRI.
Conclusions and Further Work
During FY11, significant progress has been made in SAE standards development for defining the requirements for digital communications and in developing the test plan. However, there is a significant amount of development and testing that remains to be done in order to help the vehicle manufacturers and charging station manufacturers to develop communication modules critical for charge management by utilities. In FY12, PNNL will continue to work with EPRI in testing the application layer implementation of J2847/1 messages using the SEP 2.0 protocol and provide reference designs for industry adoption.
Further work will also continue to support the SAE standards development for reverse energy power flow messages and customer to EV communication use cases. 
